In this paper, a new method is presented for the recognition of online forms lled manually by a digital-type clip. This writing process is not very restrictive but it is only sending electronic ink without the pre-printed form, which will require to undertake eld recognition without context. To identify the form model of lled elds, we propose a method based on Bayesian networks. The networks use the conditional probabilities between elds in order to infer the real structure. We associate multiple Bayesian networks for different structures levels (i.e. sub-structures) and test different algorithms for form structure learning. The experiments were conducted on the basis of 3200 forms provided by the Actimage compagny, specialist in interactive writing processes. The rst results show a recognition rate reaching more than 97%.
BN is designed to model the intrinsic temporal orders among the strokes effectively, where a sketchy shape is modeled.
The drawing-style tree is then adopted to capture the users' accustomed drawing styles and simplify the training and recognition of BN classier. In [5] , the authors consider the task of structured document classication. They propose a generative model able to handle both structure and con-tent which is based on BN. They show how to transform this generative model into a discriminant classier using the Fisher kernel. The model is nally extended for dealing with different types of content information (here text and images).
The paper is organised as follows: rst, section 2 describes the proposed approach with the different phases concerning the eld extraction, the Bayesian network training and form recognition. In section 3, the rst results will be presented before we conclude in the last section.
THE SYSTEM OVERVIEW
The approach is partly based on the observation that there are dependencies between elds in a form and between elds and the form. During matching, these elds will be lled regarded as forms from class A or T. 
Recognition
Recognition takes place in several stages. First, as in the training phase, elds are rst extracted by matching the strokes with the form model elds. Then, for each area (i.e. form substructure), a belonging probability to this area is performed using its BN. Finally, the different probabilities obtained are used to consolidate the form's class with the global network.
EXPERIMENTS
We experimented a database provided by the Actimage company. This is real data collected to be treated. It includes four form classes presented in gure 1, containing 800 samples per class. 600 forms are used for training and 200 for recognition using a cross validation method. Each network is trained on 4 different learning bases extracted from 3200 forms in the initial sample. The tests were performed in Matlab using the BNT toolbox [7] . From a global view, the results presented in tables 1, 2, 3 and gure 6 are encouraging.
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CONCLUSION
We have developed and tested a rst approach for the classication of online and unconstrained forms by using two levels of BN. The approach exploits the conditional probabilities between area elds and strokes in the elds to nd the more close form model. Early results are encouraging and pave the way for many opportunities. In the future, it would be interesting to validate the robustness of our system with a larger number of classes. Then, we plan to test the limits of the system about the direction sheet, and to modify the stroke matching approach by proceeding to a segmentation stage to reduce the matching errors.
Finally, the use of BN on forms could be a way to explore new strategies for lling them and thus allows us the modication of the layout and editing content of forms to adapt them to the writers.
